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Notices 
 

This document is intended for the exclusive use of elements of the Department of Energy (DOE), 

to include the National Nuclear Security Administration, their contractors, and other government 

agencies/individuals authorized to use DOE facilities.  DOE disclaims any and all liability for 

personal injury or property damage due to use of this document in any context by any 

organization, group, or individual, other than during official government activities. 

 

Local DOE management is responsible for the proper execution of firearms-related programs for 

DOE entities.  Implementation of this document’s provisions constitutes only one segment of a 

comprehensive firearms safety, training, and qualification program designed to ensure that armed 

DOE protective force personnel are able to discharge their duties safely, effectively, and 

professionally.  Because firearms-related activities are inherently dangerous, proper use of any 

equipment, procedures, or techniques etc., identified herein can only reduce, not entirely 

eliminate, all risk.  A complete safety analysis that accounts for all conditions associated with 

intended applications is required prior to the contents of this document being put into practice. 
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Section A. – USE OF BULLET TRAPS 

 

1. PURPOSE.  This section contains design criteria and deployment specifications of bullet 

traps on U.S. Department of Energy (DOE) live-fire ranges.  Deviation from these design 

and deployment criteria must be formally documented and approved by the local DOE 

site office. 

 

2. BULLET TRAPS. 

 

(1) General Information. 

(a) Targets used in live fire shoot houses must be placed so that fire is directed 

into a bullet trap designed to capture the rounds. 

(b) Bullet traps must be constructed to contain the most energetic projectile to 

be fired into them without dimpling/pitting the steel and contain splatter 

and fragments in all directions.  The size and shape of a bullet trap may be 

altered, but materials may not be substituted. 

(2) Specifications for construction and use: 

(a) 5.56mm conventional ammunition must not be used when shooting into 

bullet traps without further testing and development of containment 

materials.  Only 5.56mm non-toxic frangible ammunition can be used. 

(b) Bullet trap steel must be set at a minimum 7 degree angle off vertical based 

on the most probable line of flight of the bullet.  The greater the angle of 

the bullet trap, the less the deterioration on the steel plate.  A bullet trap 

constructed according to the DOE National Training Center (NTC) design 

(see Figure 1) and then leaned against the wall of the shoot house with the 

base of the trap out approximately 1 foot provides adequate angle of the 

steel backing. 

(c) Bullet trap steel must be constructed of a minimum 
3
/8-inch thick, and be 

500 Brinell hardness or equivalent rifle-grade steel.  Quality assessment 

and ballistic test sheets certifying the grade and quality of the steel backing 

plate must accompany every steel backing plate utilized.  See Figure 1 for 

construction details. 

(d) Bullet traps must be constructed to facilitate easy inspection of the inside of 

the fascia material and the front of the steel plate.  Frequent inspection of 

the interior of the bullet traps must be conducted when rounds are fired into 

one general area.  Bullet traps will be checked for function and condition 

before and after each day’s qualification/training activity or at any time 

damage is suspected. 
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(e) The fascia material must be inspected, replaced or repaired when the 

integrity of the fascia material allows the round to start dimpling the steel 

backing plate. 

(f) The bullet trap steel backing plate, when used in the standard bullet trap 

design, must be replaced when 50 percent of the material in one general 

area has been chipped away. 

(g) The requirement to remove from service any steel target when dimples 

exceed 1/16 inch does not apply.  Steel backing plates must have a 

protective cover installed between the plate and the shooter that protects the 

shooter from backsplash. 
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Figure 1 – Live-Fire Shoot House Bullet Trap Design 
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Section B. – USE OF STEEL TARGETS 

 

1. PURPOSE.  This section contains design criteria and deployment specifications for 

steel targets on DOE live-fire ranges for use in planning new facilities and major 

rehabilitation of existing facilities.  Deviation from these design and deployment 

criteria must be formally analyzed, documented, and approved by the local DOE site 

office. 

2. DESIGN AND DEPLOYMENT.  The design and method of deployment of steel 

targets are approved by the range master.  Lesson plans required for all training will 

include information on training safely by conducting a documented risk analysis of the 

training activity.  A sample risk analysis format for shooting steel targets is provided 

in Attachment 1, and examples of types of steel targets are contained in Attachment 2. 

a. Steel Target Design and Construction. 

(1) The following fundamentals should be considered in steel target design 

and construction. 

(a) Safety.  Targets will be capable of withstanding direct fire and 

either containing the effects or directing them in a safe, predictable 

direction. 

(b) Simplicity.  Simple designs generally function more reliably than 

complex designs.  Targets that rely on gravity and/or kinetic 

energy to function are preferable to targets powered by electricity, 

pneumatics, or hydraulics. 

(c) Durability.  The training environment subjects the targets to 

extreme weather conditions, rough handling, and repeated impacts 

by high-energy projectiles.  The design and construction of the 

steel target should maximize reliable functioning under all normal 

operating conditions. 

(2) Steel Target Hazards and Precautions. 

(a) Instructors or range personnel at the firing line should position 

themselves directly behind the shooter or in such a manner to be 

able to observe and control the shooter safely.  Personnel should 

never stand directly above, or beside a live weapons fire target.  

All participating personnel (shooters, evaluators, observers 

controllers, safety, and support personnel) are required to be in 

long sleeve shirts and full length pants. 
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(b) The shooter must shoot as straight “downrange” as is practical 

because shooting steel at an angle increases the danger of ricochets 

and directs the fragments primarily in one direction. 

(c) A minimum of 4 inches of absorbent material extending out to at 

least 35 degrees should be placed at the base of all steel targets to 

absorb fragments and to prevent ricocheting towards the shooter. 

(d) Safe use of steel targets also requires studying the angles and 

fabrication concepts of the structural supports for the target and 

ensuring that projectile fragments and/or ricochets will be safely 

directed away from the firing line. 

(e) Steel targets will be checked for function and condition before and 

after each day’s qualification/training activity or at any time 

damage is suspected. 

(f) Firearms instructors must continuously observe the results of firing 

on steel targets, particularly checking for any splatter back to the 

firing line area or any other areas used by personnel.  If splatter is 

observed, firing will be halted immediately and the cause corrected 

before firing is resumed. 

(3) The following guidelines will be used to select the appropriate steel for 

target surfaces. 

(a) 500 Brinell Hardness (BHN) will be used for steel targets at DOE 

ranges. 

(b) Armor-piercing ammunition must not be used on any type of steel 

plate or target unless that target has been permanently relegated to 

long-range use (minimum distance of 100 yards up to and 

including .338 Lapua caliber and minimum distance of 500 yards 

for calibers above .338 Lapua).  Such use must be in accordance 

with an approved risk analysis. 

(4) The ballistic properties of the weapon system (the firearm and the 

ammunition) must be thoroughly understood and considered, coupled with 

the training objective, when determining the appropriateness of using steel 

plate targets. 

b. Structural Supports for Steel Targets. 

(1) Support structures should be located where they are not likely to be struck 

by projectiles or splatter, be designed to direct ricochets or splatter 

downrange, or be protected by deflectors that direct ricochets or splatter 

downrange.  Structural supports must be shielded by a material (e.g., 

sandbags) capable of absorbing direct fire and splatter. 
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(2) Steel targets and their structural support systems may tilt toward or away 

from the firing line directing the splatter into the ground near the target or 

downrange away from the firing line. 

c. Target Condition. 

(1) Steel targets will be examined for deterioration (e.g., dimpling or 

cratering; concave or convex warping; cracks, joints and/or holes in the 

target surface) before and after each day’s use and at any time during use 

that damage is suspected.  A chip on the edge of a steel target strike plate 

should not be considered a crater as a chipped target edge causes 

deflection away from the shooter. 

(2) A deteriorated target should be removed from use or permanently 

relegated to long-range use (see above, section 2.a.(3)(b)) that has been 

approved through a risk analysis. 

(3) Steel targets that have one dimple or crater must be regarded as a hazard.  

Targets that contain dimples larger than 1/16-inch deep should be removed 

from use or may only be used according to section 2.a.(3)(b).  They can be 

repaired by using the proper techniques. 

(4) Concave Bowing. 

(a) Targets that bow more than 10 degrees should not be used.  

Instructors may use the following calculation to determine target 

bow.  A straight edge is placed on the face of a steel target 

ensuring contact at the top and bottom of the target.  The point on 

the target face that affords the maximum air space bowing away 

from the straight edge is determined, and this distance is then 

measured.  The formula to determine the maximum allowable 

depth of the bow for any specific length is: half the length of 

bowed portion of target x tangent 10 degrees = allowable depth.  

(Tangent 10 degrees = .17632).  See Figures 2 and 3 for an 

illustration of the measurement procedure. 

(b) The target should not be used if the space between the straight 

edge and the face of the target exceeds the following examples: 
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Figure 2 
 

The formula to use to determine the 

maximum allowable depth of a target that is 

completely bowed is: 

half the length of the target (a) x the tangent 

of 10 degrees = allowable bow (b). 

 

 

Figure 3 
 

The formula to use to determine the 

maximum allowable depth of the bow for 

any specific length of the bowed portion is: 

length of bowed portion of target (a) x 

tangent of 10 degrees  = allowable bow (b).

TARGET HEIGHT (inches)       TARGET BOW (inches) 

20  1.7 

38 2.9 

42  3.7 

A target that has less than a 10-degree bow may be reversed 180 degrees to the shooter and 

retained for use.  Targets that bow 10 degrees or more will be removed from service.

 

a

b

b

a
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(5) Cracks, Joints, or Welds. 

(a) Some steel targets are designed with target elements that move 

independently of the main target (e.g., “flip-away” areas).  If a 

hinge or joint is exposed, a target will be evaluated carefully to 

determine potential splatter zones.  They should be monitored 

closely to ensure that fragments are not reaching the firing line and 

may require minimum shooter-to-target distances greater than 

other targets. 

(b) Hardened steel plate requires special welding techniques to attach 

brackets, hinges, and pivot points.  Such attachment points will be 

protected by shields, sandbags, or other means and designed to 

minimize splatter. 

3. AMMUNITION USE GUIDELINES.  No incendiary or RAUFOSS ammunition may 

be shot on steel targets at any distance. 

a. Use of .50BMG ammunition requirements.  (See Attachment 3 for the NTC’s 

evaluation report.) 

(1) Minimum engagement distance of 300 yards. 

(2) Target steel 500BHN at least .75 of an inch thick. 

(3) Target face should incorporate a 10-30 degree downward angle to the 

bullet path. 

(4) Target should incorporate a design feature that allows the target face to 

move upon impact (swinger, hinged) to absorb energy. 

(5) Target face should shield all of the target fixtures from bullet impact or 

exposed apparatus should be of light material that will not fragment the 

.50BMG projectile, if struck. 

(6) Target splatter area should be “soft” such as sand, fine gravel, loose dirt, 

grass, or coated concrete extending 35 degrees relative to the surface of 

the target. 

(7) Steel targets that exceed 1/16 of an inch cratering may only be used at 500 

yards or beyond. 

(8) Splatter zone of 35 degrees must be free of secondary deflection surfaces. 

(9) Targets may not exhibit bowing of greater than 10 degrees. 

(10) Minor chipping that does not constitute a crater on the edge of a steel 

target strike plate does not render a target unserviceable. 
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b. Use of 5.56mm/.223 caliber and handgun ammunition requirements.  (See 

Attachment 4 for the NTC’s evaluation report.)  Analysis identifying the 

suitability of any ammunition should be forwarded to the Office of Security 

Policy for subsequent revisions of this document. 

(1) Placement of secondary surfaces (e.g., other targets, range fixtures) in an 

area exceeding 35 degrees relative to the surface of the target. 

(2) Exposed target apparatus beneath the target must be sandbagged and range 

surface area in the splatter zone inside 35 degrees relative to the surface of 

the target must be “soft” (soil, fine gravel, sand, grass or concrete with 

appropriate coating). 

(3) The use of jacketed frangible rifle ammunition. 

(4) The use of non-jacketed frangible rifle ammunition is prohibited until 

analysis of new non-jacketed frangible rifle ammunition technology 

documents it can be used safely. 

(5) Minimum distances for non-jacketed frangible, jacketed frangible and 

jacketed ball or duty handgun ammunition is 7 yards. 

(6) Minimum distances for jacketed frangible rifle ammunition on steel is 7 

yards if the particular ammunition item passes the DOE NTC test protocol 

(See Attachment 4). 

(7) Minimum distances for 5.56/.223 ball, duty, or untested jacketed frangible 

on steel is 50 yards. 

c. 7.62x51mm. 

(1) Use of jacketed frangible rifle ammunition is not authorized until further 

analysis is completed. 

(2) Use of non-jacketed frangible rifle ammunition is not authorized until 

further analysis is completed. 

d. The minimum distance for use of 7.62x51 is 50 yards. 

e. Note:  Use of other calibers of ammunition requires site specific safety analysis 

and approval by site safety and the Official Designated Federal Security 

Authority (ODFSA). 

4. TARGET PLACEMENT.   

a. Distance of the participants and bystanders from the target.  An observer area, if 

required, will be established in a safe area on the range.  All movement by 

personnel on the firing range must be monitored strictly by instructors.  The 
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shooter-to-steel target distances identified above in the Ammunition Use 

Guidelines section will be used. 

b. Location of participants and bystanders relative to the target.  Participants, 

observers, and bystanders will be located outside the splatter zone(s).  To 

minimize the likelihood of injury, all personnel on the range should be behind the 

shooter(s) and as close to the gun-to-target line(s) as practicable. 

c. Distance and angle of multiple targets relative to each other.  When using 

multiple targets, each target will be placed outside the splatter zone of every 

other target, positioned to prevent splatter, or shielded to prevent secondary 

splatter.  Instructors will review the course of fire for any potential signs of 

splatter hazards that will require increased shooter distances.  Instructors must 

ensure physical controls are in place for identified hazards.  One option is to 

place barricades (e.g., wood) between the targets. 

d. The ability of the targets to move on projectile impact.  When using targets that 

move or that may be struck by follow-up shots, instructors must ensure that the 

angle does not change in a direction that causes the splatter to come back up 

range or ricochet toward other occupied areas. 

5. PERSONAL PROTECTIVE EQUIPMENT (PPE).  Additional PPE should be 

required for all personnel when firing on steel targets.  Hats with brims should be worn 

in addition to approved eye and hearing protection unless wearing approved goggles or 

night vision goggles and/or tactical helmets.  Use of long sleeves and pants is required. 
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Attachment 1.  SAMPLE OF HAZARDS REVIEW FORMAT 

 

NOTE:  THIS SAMPLE FORMAT ONLY ADDRESSES HAZARDS ASSOCIATED WITH 

FIRING AT STEEL TARGETS.  IT IS NOT INTENDED TO BE VIEWED AS 

REPRESENTING A COMPLETE HAZARDS REVIEW.  ADDITIONALLY HAZARDS 

ASSOCIATED WITH USE OF FIREARMS OR A SPECIFIC COURSE OF FIRE MUST 

ALSO BE ASSESSED. 
 

CONDITION/TASK HAZARD/RISK RECOMMENDED CONTROL 

Firing specified handgun 

and rifle caliber firearms 

at steel targets 

Regardless of the precise nature of 

the hazard, the risk is that 

participants, observers, or 

bystanders are struck by bullet 

fragments causing serious to minor 

injuries. 

The following precautions are 

required anytime steel targets are 

used: 

Participants, observers, or 

bystanders must wear eye protection 

with side protection and hats/caps 

with brims/bills.  If shooters are 

wearing goggles or night vision 

equipment, additional headgear is 

not required. 

Participants, observers, or 

bystanders must be positioned 

outside of splatter zone. 

If possible due to design, target 

surface angled slightly toward 

shooter to direct fragments 

downward. 

Firing specified rifle 

caliber firearms at steel 

targets 

As above Participants (other than the shooter 

and one/instructor/controller), 

observers, and bystanders may be no 

closer to target than 30 feet, more 

than 50 feet either side of the gun to 

target line, and not forward of the 

weapon’s muzzle.   
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CONDITION/TASK HAZARD/RISK RECOMMENDED CONTROL 

Firing specified 

handgun and rifle 

caliber firearms at steel 

targets 

Due to target design or 

construction, bullet dimples, cracks, 

or penetrates steel target surface. 

Subsequent bullets impact surface 

defect and fragments are directed 

back up range. As above. 

Steel used to make targets must be 

hard enough and thick enough to 

prevent dimpling or penetration and 

must be sufficiently malleable to 

prevent cracking. 

Only weapon systems and 

ammunition compatible with the 

specific target design/construction 

may be used. 

Participants (other than the shooter 

and one/instructor/controller), 

observers, and bystanders may be no 

closer to target than 30 feet, more 

than 50 feet either side of the 

weapon to target line, and not 

forward of the weapon’s muzzle.   

 Due to target design, bullet strikes 

structural support (other than target 

surface), and fragments are directed 

back up range.  Due to target design 

or construction, bullet dimples, 

cracks, or penetrates steel target 

surface.  Subsequent bullets impact 

surface defect and fragments are 

directed back up range.  

Target design minimizes structural 

supports within splatter zone; 

Deflective surfaces minimized or 

shielded when target surface has 

reacted (if applicable); 

Structural supports protected by 

deflectors that direct bullets and 

fragments downrange; 

Otherwise, structural supports are 

shielded by material capable of 

absorbing bullet fragments (i.e., 

sandbags).  Steel used to make 

targets must be hard enough and 

thick enough to prevent dimpling or 

penetration and must be sufficiently 

malleable to prevent cracking. 

Only weapon systems and 

ammunition compatible with the 

specific target design/construction 

may be used. 

Design of steel targets must be 

approved by the range master. 
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CONDITION/TASK HAZARD/RISK RECOMMENDED CONTROL 

 Due to damaged target, bullet 

strikes dimple, crack, or hole and 

fragments are directed back up 

range.  Due to target design, bullet 

strikes structural support (other 

than target surface), and fragments 

are directed back up range. 

Steel targets must be examined 

before use: 

Targets with holes or cracks, with 

dimples deeper than 1/16-inch, or 

with a bow greater than 10 degrees 

must not be used as targets for 

handgun caliber weapon systems or 

rifles.  (They may be used for rifle 

targets at established minimum 

distances.)  Target design minimizes 

structural supports within splatter 

zone; 

Deflective surfaces minimized or 

shielded when target surface has 

reacted (if applicable); 

Structural supports protected by 

deflectors that direct bullets and 

fragments downrange; 

Otherwise, structural supports are 

shielded by material capable of 

absorbing bullet fragments (e.g., 

sandbags). 

 Due to damaged target, bullet 

strikes dimple, crack, or hole and 

fragments are directed back up 

range. 

Steel targets must be examined 

before use: 

Targets with holes or cracks, with 

dimples deeper than 1/16-inch, or 

with a bow greater than 10 degrees 

must not be used as targets for 

handgun caliber weapon systems or 

rifles. (They may be used for rifle 

targets at established minimum 

distances.) 
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CONDITION/TASK HAZARD/RISK RECOMMENDED CONTROL 

 Bullet strikes surface of properly 

designed, properly built, and 

properly shielded target; 

Fragments splatter off target 

surface, strike structural supports or 

other surfaces on range. 

For splatter off target surface: 

If possible due to design, target 

surface angled slightly toward 

shooter to direct fragments 

downward. 

For ricochet off structural support: 

Design of target minimizes 

structural supports within splatter 

zone; 

Structural supports within splatter 

zone are shielded/padded (e.g., using 

sandbags). 

Multiple targets – multiple 

shooters 

One or more shooters address 

multiple steel targets, fragments 

splatter from target surfaces, strike 

adjacent targets or deflective 

surfaces on the range, and are 

directed back up range. 

In multiple steel target scenarios, 

targets must be placed so that no 

target is within the splatter zone of 

any other target in the array, or is 

shielded from the splatter from other 

targets.  Shielding must be angled to 

deflect splatter downrange. 

Other deflective surfaces must be 

eliminated or shielded. 

Participants, observers, and 

bystanders must be positioned 

outside the splatter zone of every 

target in the array. 

Moving shooters As above Movement of shooters must be 

controlled to prevent them from 

entering the splatter zone(s) of the 

target(s). 
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Attachment 2.  EXAMPLES OF STEEL TARGETS 

 

The depicted target types are representative of the styles and types available from steel target 

manufacturers.  They are not to be construed as the only styles authorized for protective force use. 

 

 

Pepper Poppers 

These steel targets are made in different sizes and are used to 

represent the head and body of a human.  Pepper popper 

targets are adjustable and designed to pivot on a support base 

and fall rearward when struck by a projectile. (Plans 

available from the DOE NTC.) 

 

Round Plates 

These steel plates vary in size, stand on a base 

or hang on a rack, and are used to simulate 

head shots.   

 

 

Droppers 

These steel targets represent the head and upper torso of the human 

silhouette.  Most dropper targets stand about 5 feet tall and consist of the steel 

target and a pole for the target to slide down.  They are called dropper targets 

because they drop quickly down the pole when struck by a projectile. 
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Davis Poppers 

These steel targets are similar to the pepper popper steel targets but 

are larger and squarer.  They pivot to the rear on a support base but 

are usually used as stationary targets with a forward tilt of 

approximately 15 degrees to help direct rounds downward into the 

ground.  Because of their size and weight, they are usually 

permanently located on the range and also used extensively for 

shooting with shotguns firing buckshot.  (Plans available from the 

DOE NTC.) 

 

Standing Silhouette 

These targets are a steel version of the International Practical Shooting 

Course cardboard target.  These targets sit on a stationary stand making the 

targets about 5½ feet tall.  They are useful for firing at greater distances and 

are generally painted to enable the hits to be seen. 

 

 

Swinging Targets 

These are a swinging version of the round steel plates used for head shots 

during rifle training.  When set at greater distances (100 yards and beyond), 

the targets can be seen swinging when they are hit.  The 4-inch targets 

normally swing all the way around, and the 10-inch targets move a few 

inches rearward. 
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Attachment 3.  .50BMG Steel Target Test Evaluation Report
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Attachment 4.  5.56/.223 Rifle Evaluation Report
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